Amino acid and cDNA sequence of bovine phosducin, a soluble phosphoprotein from photoreceptor cells.
Vertebrate photoreceptor cells contain a soluble phosphoprotein, phosducin, which complexes with the beta, gamma subunits of the GTP-binding protein, transducin. Light-induced changes in cyclic nucleotide levels modulate the phosphorylation of phosducin by protein kinase A. The complete amino acid sequence of purified phosducin from bovine retinas was determined by Edman degradation from overlapping polypeptides derived from enzymatic digestion by trypsin and Staphylococcus aureus V8 protease or from chemical degradation by cyanogen bromide. Excluding the unidentified group which blocks the NH2 terminus, phosducin contains 245 amino acids with a calculated molecular weight of 28,185 and isoelectric point of pH 4.5. Phosducin is enriched with acidic and sulfur-containing amino acids, having 32 glutamic acid, 16 aspartic acid, 9 methionine, and 5 cysteine residues. It also contains 24 serine and 8 threonine residues, of which only serine 73 is located within a consensus phosphorylation sequence (-RKMS(P)QV-) for cyclic nucleotide-dependent protein kinase. Secondary structure analysis predicts the presence of 62% alpha-helix, 22% beta-sheet, and 16% random coil, with eight turns. Computer-aided searches of protein data banks revealed no apparent homology to any sequenced protein except that coded by a MEKA cDNA clone (Kuo, C-H., Akiyama, M., and Miki, N. (1989) Mol. Brain Res. 6, 1-10) which deviates from the confirmed phosducin sequence in the last 15 amino acids. Sequence analysis of a cDNA clone for bovine retinal phosducin confirmed that the MEKA clone deviation resulted from an unidentified cDNA guanosine nucleotide, a shifted reading frame and a premature stop codon.